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A PACKAGING LAMINATE AND A PACKAGING CONTAINER 
MANUFACTURED THEREFROM 



TECHNICAL FIELD OF THE INVENTION 

5 The present invention relates to a packaging laminate, comprising a paper 

or paperboard bulk layer, a first gas barrier layer of SiOx, coated onto a first 
polymer carrier layer, a first outermost layer of a heat-sealable polyolefin and a 
second outermost layer of a heat-sealable polyolefin on the opposite side of the 
laminate. The invention also relates to a packaging container produced from the 

10 packaging laminate. 

BACKGROUND OF THE INVENTION 

Packaging laminates according to the preamble are known from e.g. 

15 WO94/29103. 

In the high-speed, continuous packaging processes well known for the 
paperboard packages of the Tetra Brik® -type, a web of the packaging laminate 
is continuously formed into a tube, filled with contents and sealed off to pillow- 
shaped packaging containers by a simultaneous heat sealing and cutting opera- 

20 tion. The pillow-shaped packaging container is then normally fold formed into a 
parallelepipedic packaging container. The main advantage of this continuous 
tube-forming, filling and sealing packaging process concept is that the web may 
be sterilised continuously just before tube-forming, thus providing for the 
possibility of an aseptic packaging process, i.e. a process wherein the liquid 

25 content to be filled in as well as the packaging material itself are reduced from 
bacteria and the filled packaging container is produced under clean circum- 
stances such that the filled package may be stored for a long time even at 
ambient temperature, without the risk of growth of micro-organisms in the filled 
product. An important factor for long-term storage is of course also the gas barrier 

30 properties of the filled and sealed packaging container, which in turn is highly 

dependent on the gas barrier properties of the packaging laminate itself. An other 
important advantage of the Tetra Brik® -type packaging process is, as stated 
above, the possibility of continuous high-speed packaging, which has 
considerable impact on cost efficiency. 
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The advantages of a SiOx gas barrier layer compared to other gas barrier 
materials are firstly that it has a positive environmental profile, secondly, that it is 
not affected when in contact with surrounding moisture or liquid and since it is 
applied in very thin layers, it is also flexible and resistant to cracking when bent or 
5 folded. Moreover, it allows for the contents of a package formed from the 

packaging laminate to be subjected to microwave heating, while the contents are 
m, in the package. 

* However, for long time storage even at ambient temperatures, the gas 

barrier properties of the package not only depend on the gas barrier properties of 
1 0 the packaging laminate, but also greatly depend on the quality of the seals of the 
final package. If the seals are Of poor quality, oxygen will penetrate into the 
contents of the package notwithstanding how good the gas barrier properties of 
the laminate are. 

Another important aspect of a packaging laminate is structural integrity, i.e. 
1 5 its ability to withstand delamination. It is of utter importance that the paper or 
paperboard bulk layer and the gas barrier layer have excellent bonding to each 
other, over their entire surfaces (directly or indirectly) facing each other. 

US 5,731,092 discloses a packaging material comprising a film covered 
with silicon oxide and a polyolef in film, wherein a binder arranged between the 
20 silicon oxide and the polyolefin film is selected from the group consisting of 
polyolefins grafted with unsaturated alkoxysilanes, polyolefins grafted with un- 
saturated epoxides, and copolymers of ethylene and of at least one unsaturated 
epoxide. The grafted polyolefin binder is arranged as a binding layer in contact 
*• with the silicon oxide layer and binding the same to the polyolefin film. 

: .-. 25 Although it has been shown that the grafted polyolefin as such, according 

: to US 5,731 ,092, provides for a good adhesion to silicon oxide, it has now been 

: found that the internal adhesion in a packaging laminate, between a silicon oxide 

layer and an adjacent layer, such as a paper or paperboard bulk layer, when 
using the grafted polyolefin in a binding layer them between, does not get as 
30 good as would be expected. Accordingly, undesirable delamination may occur, 
through failure of the binding layer. 
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ACCOUNT OF THE INVENTION 

It Is therefore an objective of the present invention to provide a packaging 
laminate that alleviates the above discussed disadvantages and problems. 
5 It is an objective of the present invention to provide a packaging laminate 

having gas barrier properties, both in respect of the packaging laminate itself and 
the seals of a package produced from it, suitable for aseptic packaging and long- 
term storage, as well as sufficient bending stiffness to be suitable for continuous, 
high speed packaging of liquid foods by means of a continuous tube-forming 
10 process. 

The invention Is also directed to a packaging container filled with solid, 
semi-solid or liquid food or beverage and produced from the packaging laminate 
of the invention. 

These and other objectives are achieved by means of the packaging 
1 5 laminate and the packaging container according to the invention, as defined in 
the appended claims. 

It has been found that by providing a packaging laminate according to the 
introduction with an second outermost layer of a heat-sealable polyolefin 
comprising a metallocene polyethylene material, on the side of the laminate that 
20 is intended to face the interior of the packaging container to be formed from the 
same, the gas barrier properties of the seals of the packaging container can be 
improved to match the very good gas barrier properties of the SiOx gas barrier 
layer. 

Suitably, said metallocene polyethylene material is a metallocene low 
25 density polyethylene material, preferably a metallocene linear low density 
polyethylene material. 

According to one aspect of the invention, the basis weight of the 
metallocene polyethylene layer is from 5 to 30 g/m 2 , preferably from 8 to 25 g/m 2 , 
more preferably from 10 to 20 g/m 2 , dry calculated. 
30 According to another aspect of the invention, a third layer of a heat- ■ 

sealable polyolefin, preferably a polyethylene material, is arranged in direct 
contact with the metallocene polyethylene layer and preferably co-extruded 
together with it. Suitably, this third layer is extruded at a higher temperature than 
the metallocene polyethylene layer. The difference in extrusion temperature 
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provides for improved adhesion by the third (high temperature extruded) heat- 
sealable polyoJefin layer and for avoiding off-taste problems by the second (low 
temperature extruded) metallocene potyethyiene layer. Typically, the third layer is 
extruded at temperatures well above 300 °C, preferably above 310 °C and even 
5 more preferred at 320 °C or above, while the second layer is extruded at tem- 
peratures well below 300 °C, preferably below 290 °C and even more preferred at 
280 °C or below. 

A laminate according to the invention is especially well adapted to be used 
in connection with ultrasonic vibration heat sealing. A feature of the ultrasonic 

1 0 vibration heat sealing technique is that the entire material under pressure bet- 
ween the ultrasonic horn and the anvil jaw is heated up by the vibrations at the 
same time. For a strong seal to take place, it is enough that the outermost layer 
(i.e. the outermost layer on the side of the laminate that is facing the inside of the 
container) reaches the melting point. As a consequence it is enough to provide 

15 only a thin sealing ply of the metallocene polyethylene material in the inside layer, 
in order to decrease the sensibility of the ultrasonic vibration heat sealing process 
and to achieve strong, air-tight and liquid-tight seals. 

The SiOx layer is preferably deposited on the carrier layer by PEC VD 
technique, wherein x=1 .7-2.0, at a thickness of from about 50 to about 500 A, 

20 preferably from about 80 to about 300 A. There exist alternative methods of 
depositing inorganic layers, such as SiOx, onto polymer films, which however, 
generally result in thicker and less flexible layers of the SiOx. This in turn, due to 
the formation of cracks in the SiOx layer, generally results in laminates of lower 
quality with regard to oxygen barrier properties. It is thus preferred according to 

25 the invention that the SiOx gas barrier layers are applied by means of the 

continuous method of plasma enhanced chemical vapour deposition, PECVD, of 
SiOx from a plasma of an organic silicon compound, such as hexadimethyl- 
siloxane (HDMSO). 

Preferably, the carrier layer of oriented polymer is a premanufactured film 

30 of polyester or polyamide, such as a cast film or preferably a mono- or blaxially 
oriented film of polyethyleneterephtalate (PET), polyethylenenaphtenate (PEN), 
polyamide (PA) or polybutylene terephthalate (PBT). By using premanufactured 
oriented polymer films as the carrier layers, it is ensured that they have some 



inherent bending stiffness relative to other layers in the laminate that are 
extrusion or coextrusion laminated. 

Preferably, the thickness of the carrier polymer layer is from about 7 to 
about 30 //m, more preferably from about 8 to about 20, most preferably from 
about 8 to about 15 pm. It is known that the PECVD process works optimally with 
the above thickness of the earner layer, which is also preferred from the 
economical point of view. 

The paper or paperboard bulk layer is arranged to provide for the greatest 
contribution to the f lexural rigidity of the laminate. 

According to a preferred embodiment of the invention, the packaging 
laminate comprises a binding layer in direct contact with the SiOx gas barrier 
layer, which binding layer comprises a polyolefin grafted with an unsaturated 
alkoxysilane. 

Surprisingly, it has been found that the number of adhesion points between 
the grafted sites in the binder and the silicon oxide can be vastly increased if the 
grafted polyolefin is blended with a non-grafted polyolefin, i.e. the number of 
adhesion points increases despite less grafted sites in the binder polymer! 
Hence, according to a most preferred embodiment of the invention, the grafted 
polyolefin is blended with a non-grafted polyolefin, in said binding layer. Suitably, 
the grafted polyolefin and the non-grafted polyolefin are polyolefins of the same 
type, preferably polyethylene type polyolefins. It is preferred that the binding layer 
comprises 30 - 70 %, preferably 40 - 60 % and even more prefer red 45 - 55 % 
by weight of the grafted polyolefin. The binding layer suitably has a basis weight 
of 2-35 g/m 2 , preferably 5-30 g/m 2 and even more preferred 10-25 g/m 2 , 
calculated on dry matter. Also preferred is that the binding layer is co-extruded 
together with a non-grafted polyolefin layer, the binding layer being disposed in 
contact with the SiOx gas barrier layer. In this case, it may suffice to have a 
binding layer composed of the blended binder, that amounts to 2-20 g/m 2 , prefe- 
rably 2-15 g/m 2 and even more preferred 2-10 g/m 2 , calculated on dry matter. 
The polyolefin that is co-extruded together with the binding layer composed of the 
blended binder, is preferably a polyolefin of the same type as the grafted and 
non-grafted polyolefin of the binder, most preferably a polyethylene polyolefin. 
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The concept of the binding layer that comprises a blend of grafted and 
non-grafted polyolefin is based on the insight that it is not only the number of 
grafted sites that affects the degree of adhesion, but also their ability to physically 
come in contact with the silicon oxide. It has been found that the grafting of 
polyolefin according to US 5,731 ,092 results in a cross-linking of the polyolefin, 
which makes the polyolefin less flexible than the non-grafted polyolefin. Due to 
the impaired flexibility of the grafted polyolefin, the number of contact points, 
between the binding layer composed of the grafted polyolefin and the silicon 
oxide will be less than for a binding layer solely composed of a non-grafted 
polyolefin of the same type. However, in a binding layer solely composed of a 
non-grafted polyolefin, the adhesion in an individual adhesion point of the plurality 
of adhesion points will not be as good as in an individual adhesion point of a 
binding layer composed solely of a grafted polyolefin. 

The preferred embodiment of the present invention solves the problem 
related to these contradictory aspects of grafted and non-grafted polyolefin 
binders, by providing a binder that is a blend of a grafted polyolefin and a non- 
grafted polyolefin. Here, the improved flexibility that is achieved due to the 
presence of a non-grafted polyolefin provides for an increased number of 
adhesion points, while the grafted polyolefin provides for improved adhesion in 
those points, all in all resulting in adhesion properties that are better than the 
adhesion properties of a grafted polyolefin binder per se and a non-grafted 
polyolefin binder per se. The adhesion is improved the most at wet conditions. 

According to one aspect of the invention, the polyolefins which are grafted 
with alkoxysilanes are chosen from the group that consist of: 

homopolymers of ethylene or of propylene; 

copolymers of ethylene and of vinyl acetate; 

copolymers or ethylene and of at least one alkyl(meth)acrylate. The alkyl 
groups of the alkyl(meth)acrylate has up to 10 carbon atoms and can be linear, 
branched or cyclic. 

Mention may be made, among alkoxysilanes carrying an unsaturation, of: 

CH2=CH-Si(OR) 3 , vinyltrialkoxysilanes 

CH2=CH-CH 2 -Si(OR) 3 , allyltrialkoxysilanes 

CHzsCR^CO-O-Y-SKORk 
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(meth)acryloxyalkyltrialkoxysilanes (or (meth)acrylsilanes) in which: 

R is an alkyl having from 1 to 5 carbon atoms or an alkoxy -R2OR3 in 
which R 2 and R 3 are alkyls having at most S carbon atoms for the combined unti 
R 2 and R 3 ; 
5 R1 is a hydrogen or methyl; 

Y is an alkylene having from 1 to 5 carbon atoms. 

The ratio by weight of the grafts to the grafted polymer is generally 
between 0.1 and 5 % and preferably 0.15 to 2.5 %. 

The binder may be constituted of a dry blend of the grafted polyolefin and 
10 the non-grafted polyolefin. This may be realized for example by dry blending 
grafted polyolefin granules with non-grafted polyolefin granules, such that they 
will melt together in connection with the melting when the binder is applied as a 
binding layer in the packaging laminate, by extrusion e.g. 

On the other hand, the binder may be constituted of a compound blend of 
15 the grafted polyolefin and the non-grafted polyolefin, i.e. the grafted and non- 
grafted polyolefins being intimately blended with each other, at molecular level, 
already before the binder is melted In connection with the application of the 
binder as a binding layer in the packaging laminate. This may be realized for 
example by individual granules being produced, that are composed of a blend of 
20 the grafted polyolefin and the non-grafted polyolefin. 

The packaging container according to the invention may be of any known 
shape. Preferably, it is a wedge-shaped container that is durable at handling and 
distribution and resistant to moisture and oxygen gas during long term storage, 
due to the high quality packaging laminate, which in turn also provides for high 
25 seal quality and excellent gas barrier properties. A further important advantage of 
packaging containers produced from the packaging laminate according to the 
invention is that they are durable to microwave cooking or thawing, as well as 
retorting. 

30 DESCRIPTION OF THE DRAWINGS 

Further advantages and favourable characterising features of the present 
invention will be apparent from the following detailed description, with reference 
to the appended figures, in which: 
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Fig. 1 is a cross-sectional view of a preferred laminated packaging material 
according to the present invention, 

Fig. 2 is a cross-sectional view of a another embodiment of a laminated 
packaging material according to the present invention, 
5 Fig. 3 is a cross-sectional view of a another embodiment of a laminated 

packaging material according to the present invention, 

Fig. 4 is a cross-sectional view of a another embodiment of a laminated 
packaging material according to the present invention, and 

Fig. 5 shows a preferred example of a packaging container produced from 
1 0 the packaging laminate according to the invention. 

Fig. 1 thus shows a packaging laminate 10, comprising a first polymer 
carrier layer 1 1 a being a film of a preferably oriented polyester, such as for 
example polyethyleneterephtalate (PET), or a film of a preferably oriented 
polyamide (PA), onto which is coated a thin gas barrier layer of SiOx 13a by 
1 5 means of plasma enhanced chemical vapour deposition (PECVD). 

The thickest layer in the laminate is a bulk paper or paperboard layer 15. It 
is directly bonded to the SiOx layer 13a, by means of a binding layer 18a. 
Preferably, in the binding layer 18a in contact with the layer of SiOx 13a and the 
paper or paperboard layer 15, there is used a blend of a polyethylene base 
20 polymer graft modified by an unsaturated alkoxysilane compound, and a corre- 
sponding non-grafted polyethylene polymer, which provides for exceptionally 
good adhesion between the SiOx layer 13a and the paper or paperboard layer 
15. The binding layer 18a typically has a basis weight of 5-30 g/m 2 , in this 
embodiment of the invention. 
25 On the outside of the paper or paperboard layer 1 5, which will constitute 

the outside wall of a packaging container produced from the packaging laminate, 
is applied a first outermost layer 16 of a heat-sealable polyolefin, preferably a low 
density polyethylene (LDPE) or a linear low density polyethylene (LLDPE), which 
include also so-called metallocene-catalysed LLDPE s (m-LLDPE), i.e. LLDPE 
30 polymers catalysed by means of a single site catalyst. Other examples of 

alternative polymers for the outside packaging wall layer may be medium high 
density polyethylene (MDPE) or polypropylene (PP). 
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On the outside of the polymer carrier layer 1 1 a, which will constitute the 
inside wall of a packaging container produced from the packaging laminate, is 
applied a second layer 17a of a heat-sealable polyolefin comprising a metallo- 
cene polyethylene material. Preferably, a third layer 17b of a heat-sealable 
5 polyolefin is arranged in direct contact with the second layer 1 7a of a heat- 
sealable polyolefin and is preferably co-extruded together with it, but beneficially 
at a higher temperature. Hence, the third layer 17b of a heat-sealable polyolefin is 
arranged between the polymer carrier layer 1 1a and the second layer 17a of a 
heat-sealable metallocene polyolefin. Preferably, the third layer of a heat-sealable 
1 0 polyolefin is a layer of LDPE, optionally LLDPE. 

For optimal adhesion between the various layers of the packaging 
laminate, there are preferably used binding layers of adhesive polymers, tie 
layers and primers, known in the art. Such binding layers and primers are 
adapted to the specific choices of polymer in the various layers and may be 
1 5 selected from polyolef ins and modified polyolef ins, preferably polyethylene-based 
polymers, such as for example LDPE and modified LDPE. 

Other examples of binding layers are LDPE homo- or copolymers or graft 
copolymers of polyethylene, grafted with monomers comprising carboxylic or 
glycidyl functional groups, such as acrylic monomers or malelc anhydride (MAH) 
20 monomers, for example ethylene (meth)acrylic acid copolymer (E(M)AA), 
ethylene-glycidyl(meth)acrylate copolymer (EG(M)A)) or MAH-grafted 
polyethylene (MAH-g-PE). 

Any of the above discussed polymers may also be used in an optional 
binding layer 20a between the outer heat-sealable polyolefin layers 17a, 17b and 
25 the polymer carrier layer 11a. 

Fig. 2 shows a packaging laminate 30 according to another embodiment of 
the invention. The only difference in relation to the packaging laminate 10 of Fig. 
1 , is that the binding layer 18a, comprising a blend of a grafted and a non-grafted 
polymer, is thinner (typically 2-15 g/m 2 ) and instead complemented by a comple- 
30 mentary binding layer 22 of non-grafted polyolefin polymer. Preferably, the two 
binding layers 18a and 22 have been co-extruded. In this way, the binding layer 
18a of grafted and non-grafted blend provides for exceptionally good adhesion to 
the SiOx layer 13a, to which it faces directly, while the complementary binding 
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layer 22 keeps costs down and still ensures that enough total binding layer is 
present. 

Fig. 3 shows a packaging laminate 40 according to yet another 
embodiment of the invention. The difference in relation to the packaging laminate 
1 0 of Fig. 1 , is that the polymer carrier layer 1 1 a, with its coating 13a of SiOx, 
faces the other way in the laminate. Hence, the SiOx layer 13a is directly bonded 
to the second layer 17a of a heat-sealable polyolefin comprising a metallocene 
polyethylene material, by means of the binding layer 1 8a of grafted and non- 
grafted polymer blend. The primer 20a is still arranged in contact with the polymer 
carrier layer 1 1 a and optionally there is a binding layer 23 of polyethylene e.g., 
between the primer 20a and the paper or paperboard layer 15. 

Fig. 4 shows a packaging laminate 50 according to yet another embodi- 
ment of the invention. Here, the layers 18a, 13a, 1 1a and 20a shown in Fig. 1 are 
"mirrored" in the paper or paperboard bulk layer 15, to form corresponding layers 
1 8b, 1 3b, 1 1 b and 20b on the side of the paper or paperboard bulk layer 15 that 
is intended to face the outside of the packaging container to be produced from 
the laminate. Of course, the layers 23, 20a, 11a, 13a and 18a shown in Fig. 3, 
could also be mirrored in layer 15 in a corresponding manner, to provide yet 
another embodiment of the invention. Also embodiments where just one of the 
SiOx layers is facing outwards in the laminate structure is conceivable. 

It should be understood that the embodiments according to Fig. 3 and 4 
also may encompass that the binding layer(s) 18a, 18b is/are replaced by a 
thinner binding layer 18a, 18b that is co-extruded with a complementary binding 
layer 22 of non-grafted polyolefin polymer, just as is shown in Fig. 2, in which 
case the blended binding layer 18a, 18b directly faces the SiOx layer 13a, 13b. 

The intermediate layer 15 of Fig. 4 is thicker than any of the surrounding 
layers in the packaging laminate, and provides as such a distancing element 
between the two carrier layer films 11a, 11b of oriented polymer. The preferred 
oriented polymer films have a certain degree of inherent stiffness in that they are 
oriented and thus may have a relatively higher degree of crystallinity than non- 
oriented polymer films. The paper or paperboard of the intermediate layer 15 also 
contributes to the stiffness of the packaging laminate as a whole. The so-called 1- 
beam arrangement of two relatively stiff carrier layers laminated on each side of a 
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thicker and relatively stiff intermediate paper or paperboard layer provides for a 
laminate having surprisingly good bending stiffness in relation to its thickness. In 
addition, the arrangement of the two PECVD-deposited SiOx-layers has proved 
to result in a much more than two-fold increased gas barrier, compared to a 
5 laminate or film containing merely one SiOx-layer. Thus, the arrangement of an 
intermediate layer also acting as a "buffer" for penetration of gas, in particular 
oxygen gas, provides for surprisingly improved gas barrier properties, which 
indicates a synergistic effect resulting from this particular arrangement. 

If two layers of SiOx are used, the two corresponding carrier polymer films 
1 0 preferably have about the same or exactly the same thickness. 

The packaging laminate 10, 30. 40, 50 according to the invention can be 
produced according to any suitable prior art principle known to the skilled man. 
For example, with reference to the laminate 10 shown in Fig. 1 , the binding layer 
18a may be extruded into a laminator nip, between the paper or paperboard bulk 
1 5 layer 1 5 and a premanuf actured film of the SiOx coated polymer carrier layer 1 3a, 
11a. The SiOx layer is treated by flame, plasma or corona treatment before being 
laminated to the paper or paperboard bulk layer. 

Then, the primer 20a is applied by extrusion or coating and finally the first 
outermost layer 16 of a heat-sealable polyolefin is extruded onto the paper or 
20 paperboard bulk layer 1 5 and the second outermost layer 1 7a of a heat-sealable 
polyolefin comprising a metallocene polyethylene material is co-extruded together 
with the third layer 17b of a heat-sealable polyolefin on the opposite side of the 
laminate. 

Fig. 5 shows a preferred example of a packaging container 60 produced 
25 from the packaging laminate 1 0, 30, 40, 50 according to the invention. The 

packaging container is particularly suitable for beverages, sauces, soups or the 
like. It is especially advantageous that the packaging container can be micro- 
waved, if it contains sauce or soup or the like, after having been punctured. 
Typically, such a package has a volume of about 330 ml or less, preferably from 
30 about 100 to about 250 ml, for example about 125 ml, 200 ml or about 250 ml. It 
may be of any configuration, but is preferably shaped as a wedge 61 , such that it 
is easy to handle and dimensionally stable when put oh a shelf in the food store 
or on a table or the like. In order to obtain such a "wedge-shape", the bottom part 
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62 of the package is fold formed such that the transversal heat seal 64 of the 
bottom Is hidden under the triangular corner flaps 63, which are folded and 
sealed against the bottom of the package. 

By way of conclusion it should be observed that the present invention 
which has been described above with particular reference to the accompanying 
drawings, is not restricted to these embodiments described and shown 
exclusively by way of example, and that modifications and alterations obvious to 
a person skilled in the art are possible without departing from the inventive 
concept as disclosed in the appended claims. 



Claims 
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1 . A packaging laminate (1 0, 30, 40, 50), comprising a paper or paperboard bulk 
layer (15), a first gas barrier layer of SiOx (13a), coated onto a first polymer 
carrier layer (11a), a first outermost layer (16) of a heat-sealable polyolefin 
and a second outermost layer (17a) of a heat-sealable polyolefin on the 
opposite side of the laminate, characterised in that said second 
outermost layer (17a) comprises a metallocene polyethylene material. 

2. A packaging laminate according to claim 1, characterised in that said 
metallocene polyethylene material is a metallocene low density polyethylene 
material, preferably a metallocene linear low density polyethylene material. 

3. A packaging laminate according to any one of claims 1-2, characte rised 
i n that the basis weight of the second outermost layer (1 7a) is from 5 to 30 
g/m 2 , preferably from 8 to 25 g/m 2 , more preferably from 10 to 20 g/m 2 , dry 
calculated. 

4. A packaging laminate according to any one of the preceding claims, 
characterised ina third layer (1 7b) of a heat-sealable polyolefin, 
arranged in direct contact with the second layer (17a) of a heat-sealable 
polyolefin and preferably co-extruded together with it. 

5. A packaging laminate according to any one of the preceding claims, 
characterised ina binding layer (1 8a) in direct contact with the first SiOx 
gas barrier layer (13a), which binding layer comprises a polyolefin grafted with 
an unsaturated alkoxysilane. 

6. A packaging laminate according to claim 6, c h a r a c t e r i s e d in that said 
grafted polyolefin is blended with a non-grafted polyolefin, in said binding layer 
(18a). 
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7. A packaging laminate according to claim 6 or 7, characterised in that 
said grafted polyolefin and said non-grafted poiyolefin are polyoiefins of the 
same type, preferably potyethyiene type polyoiefins. 

8. A packaging laminate according to any one of claims 6-8, characterised 

i n that the binding layer (18a) comprises 30 - 70 %, preferably 40 - 60 % and 
even more preferred 45 - 55 % by weight of the grafted polyolefin. 

9. A packaging laminate according to any one of claims 6-9, ch a racte ri sed 

i n that said binding layer (18a) has a basis weight of 2-35 g/m 2 , preferably 5- 
30 g/m 2 and even more preferred 10-25 g/m 2 , calculated on dry matter. 

1 0. A packaging laminate according to any one of claims 6-10,characterised 
i n that said binding layer (18a) is co-extruded together with a non-grafted 
polyolefin layer (22), the binding layer being disposed in contact with the first 
SiOx gas barrier layer (13a). 

1 1 .A packaging laminate according to any one of the preceding claims, 
characterised i n that the SiOx gas barrier layer (1 3a) is PECVD 
deposited, wherein x=1 .7-2.0, and has a thickness of 50-500 A, preferably 
80-300 A. 

12. A packaging laminate according to any one of the preceding claims, 
characterised in that the first SiOx gas barrier layer (1 3a), on the first 
polymer carrier layer (1 1a), faces the paper or paperboard bulk layer (15) and 
is positioned between the paper or paperboard bulk layer and the second 
outermost layer (17a) of a heat-sealable polyolefin. 

13. A packaging laminate according to claim 12 and any one of claims 5-10, 
characterised i n that the first SiOx gas barrier layer (1 3a) is directly 
bonded to the paper or paperboard bulk layer (15), by said binding layer 
(18a): 
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14. A packaging laminate according to any one of claims 1-11, characterised 
I n that the first SiOx gas barrier layer (13a), on the first polymer carrier layer 
(11a), faces away from the paper or paperboard bulk layer (1 5) and is 
positioned between the paper or paperboard bulk layer and the second 

5 outermost layer (1 7a) of a heat-sealable polyolefin. 

15. A packaging laminate according to claim 14 and any one of claims 5-10, 
characterised i n that the first SiOx gas barrier layer (1 3a) is directly 
bonded to the second outermost layer (17a) of a heat-sealable polyolefin, by 

10 said binding layer (18a). 

16. A packaging laminate according to any one of the preceding claims, 
characterised in that it comprises a second gas barrier layer of SiOx 
(13b), coated onto a second polymer carrier layer (1 1 b), the first and second 

1 5 gas barrier layers of SiOx being arranged on opposite sides of the paper or 
paperboard bulk layer (15). 

17. A packaging laminate according to claim 16 and any one of claims 1-13, 
characterised i n that the SiOx gas barrier layers (1 3a, 1 3b) are 

20 positioned in the laminate such that they are facing towards each other. 

18. Packaging container (60) manufactured from a packaging laminate (10, 30, 
40, 50) according to any one of claims 1-17. 
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Abstract 

A packaging laminate (10, 30, 40, 50), comprising a paper or paperboard 
bulk layer (15), a first gas barrier layer of SiOx (13a), coated onto a first polymer 
carrier layer (11a), a first outermost layer (16) of a heat-sealable polyolefin and a 
second outermost layer (17a) of a heat-sealable polyolefin on the opposite side of 
the laminate. According to the invention, the second outermost layer (17a) 
comprises a metallocene polyethylene material. The invention also relates to a 
packaging container (60) that is manufactured from the packaging laminate. 
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